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as possible o describe your variety.
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18 Exhibit A

Origin and Breeding History of MATT Durum

In 1993, in Arizona the varieties Cortez and Aruba were used as alpha parents and
100 crossed from each variety was made into the AZ MSFRS-86 quality enhanced spring
durum wheat germplasm released by the University of Arizona.

The F1 block of all crosses grown in Montana during the summer of 1993 without
selection. The F2 generation was obtained by harvesting the entire F1 plot.

The F2 population was seeded in the fall of 1994 at a seeding rate of five pounds
per acre for individual plant selection. ‘Matt’ was derived by Arizona Plant Breeders,
Inc., from a single F2 head, which was selected at random, in the spring of 1995. The
selections were not made for any characteristics other than to advance to the next
generation.

The F2 heads were used to plant F3 head rows during the summer of 1995 in
- Montana. Four heads were selected at random from each F3 row to advance to the F4
generation. The F4 plots, consisting of the four randomly selected F3 heads, were planted
‘in the fall of 1995 in Arizona.

The F4 plots seeded in the fall of 1995 were evaluated for plant height, heading
date, sterility, 1000 kernel weight, grain protein and sedimentary test scores. Selection
was based on acceptable values for each of the above characteristics. F4 plots that did not
score well were efiminated from the program. The F4 line designated D95-434 (Matt)
scored very high for these selection characteristics and was advanced to the next
generation by selecting 24 heads from one F4 head row to be seeded in the spring of 1996
in Montana for the F5 generation. ' B

Fourteen (14) uniform F5 head rows, selected for plant height and maturity, which
also did not segregate for male sterifity, were harvested and bulked to form the F6
generation. This F6 generation was used for testing in yield trials and to produce a bulk
- increase to the F7 generation in Arizona during the fall of 1996. No selection was made
during this advancement to the F7 generation.

One hundred (100) heads were selected at random from the F7 bulk in Arizona in
the spring of 1998 and grown as F8 head rows in Montana during the summer of 1998. A
total of 96 of these head rows, which did not segregate for heading date, plant height,
sterility or awn color, were selected to produce a bulk of the F§ generation. This buik of
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uniform head rows was used to establish fields in California and Arizona to produce the
F9 generation, which was designated as Breeders Seed of the variety “Matt’.

Matt is a stable and uniform variety in agronomic appearance and performance.
Agronomic data to support uniformity has been observed for four generations, as shown
in Tables 1 and 2, where the next generation was used for each years testing.

No variant has been observed in ‘Matt’ after head-rowing in 1998.



Year
1996-1997

Matt
Kronos
Ocotillo

Year
1997-1998

‘Matt
Kronos
Ccaotillo

Year
1998-1999

Matt
Kronos
Qcotillo

Year
1999-2000

Matt
Kronos
Ocotillo

200000007

Table 1
A Comarison of Matt, Kronos and Ocotillo in Arizona Plant Breeders
Yield Trials at Two Locations
For Four Years

ARIZONA CALIFORNIA

Heading Plant Height  Yield Heading Plant Height

Date In Inches LB/A Date In Inches
22-Mar 36" 6,969 20-Mar 38"
20-Mar 34" 6,969 18-Mar 35"
28-Mar 28" 6,174 25-Mar 37"

LSD .05 = 3.8" 535ib/a LSD .05 = 45"
26-Mar 3g" 6,235 17-Mar 38"
26-Mar 35" 6,416 12-Mar 36"
02-Apr 38" 6,344 24-Mar 40"

LSD .05= 2.9". 371lb/a LSD .05= 3.4"
O1-Apr 34" 5,220
26-Mar 33" 5,330 No Data
08-Apr 28" 4,785 Lost Nursery

LSD .05 = 2.3" 495lb/fa
20-Mar 38" 6,788 17-Mar ag"
18-Mar 35" 7,502 16-Mar 35"
26-Mar 40" 6,788 23-Mar 4aq"

LSD .05 = 3.2" 612lb/a LSD .05 = 3.7

Yield
LB/A

8,120

7,076

6.935
642lb/a

6,815

8,011

6.723
389Ib/a

6,133

6,716

7.006
618lb/a

i
i



Variety

Matt
Kronos
Ocaotillo

LSD .05 =

Matt
Kronos
~ Ocotillo
LSD .05 =

‘Matt
Kronos
Qcqotillo

ISP .05 =

Matt
Kronos
Ocaotillo
LSD .05 =

Matt
Kronos
Ocaotilio

LSD .05=

Table 2

A Comarison of Matt, Kronos and Ocotﬂio

In Public Trials at Five Locations
For Two Years

UC Davis 1998

Heading Plant Height Yield

Date In Inches LBIA
02-Apr 39" 4,720
01-Apr 38" 5,170
07-Apr 43" 4,880
3 days 2.0" 870Ib/a

Modera 1998

* 38" 5,020
* 40" 5,050
* 36" 3.810
* . 750lb/a

Kings Co. 1998

* 39" 4,670

* 37 4,350

* 41" 4,660

* * 430lb/a

Kern 1998

* 39" 3,920

* 37" 3,280

* 41" 3,670
nfs 550lb/a

Imperial 1998

16-Mar 39" 7.930
13-Mar ar 8,270
17-Mar 42" 7.400

1 day 1.0" 320ib/a

Date

14-Apr
13-Apr

*

1 day

12-Mar
15-Mar

2000600301

UC Davis 1999
Heading Plant Height  Yield
In Inches LB/A
43" 5710
40" 6,090
2.0" 600Ib/a
Modera 1998
35" 3,600
34" 4 580
3.0“ *
Kings Co. 1899
44" 7.250
40" 8,280
2.0" 490Ib/a
Kern 1999
41" 7,110
3g" 6,840
3.0 800Ib/a
Imperial 1999
35" 7,940
32" 8,310
1.0" 510lb/a

2 days

5
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18b  Statement of Distinetiveness

Matt is a semi-dwarf, white-awned and white chaff durum variety. Matt is most
similar in phenotypic appearance to the varieties Kronos and Ocotillo. The average awn
lengths for Matt, Kronos and Ocotillo were 13.5, 14.5 and 16.5cm respectively (see Table
3). Rachis internode lengths for Matt, Kronos and Ocotillo were 5.1, 6.2 and 7.3mm
respectively (see Table 4). Head lengths were 9.2, 7.8 and 11.3cm for Matt, Kronos and
Ocotillo (see Table 5). Plant height for Matt, Kronos and Ocotillo were 97.4, 92.2 and
96.9cm respectively (see Table 6). Matt can be distinguished from Kronos by being taller,
having shorter awns, shorter rachis internodes, but longer heads (more florets per spike).
Matt can be distinguished from Ocotillo by having much shorter awns, rachis internodes
and heads. ‘



Table 3
Average Awn Length for Matt, Kronos and Ocotillo
Measured on 100 Plants
When Grown in Arizona and Montana in 1998

Awn Length in cm.

Variety Arizona Montana Mean
Matt 14.1 12.7 13.4
Kronos 14.7 14.3 14.5
Ocotillo 16.8 16.2 16.5

Matt vs Kronos t=1.723 sign. at .05 level
Matt vs Ocotillo t = 6.435 sign. at .05 level

Table 4
Average Rachis Internode Length for Matt, Kronos and Ocotillo
Measured on 100 Planis
When Grown in Arizona and Montana in 1998

Rachis Internode Length in mm.
Variety Arizona Montana Mean
Matt : 5.2 3.0 a.1
Kronos 6.4 6.0 6.2
QOcotillo 73 7.3 7.3

Matt vs Kronos t = 1.365 sign. at .05 level
Matt vs Ocotillo t=2.114 sign. at .05 level



Table 5

Head Length for Matt, Kronos and Ocotillo

Measured on 100 Plants

When Grown in Arizona and Montana in 1998

Head Length in cm.
Variety Arizona Montana
Matt 9.7 8.7
Kronos 7.9 7.7
Ocotillo i1.5 10.8

- Matt vs Kronos t=2.317 sign. at .02 level
Matt vs Ocotillo t=13.625 sign. at .01 level

Table 6
Plant Height for Matt, Kronos and Ocotillo
Measured on 100 Plants
Grown in Arizona in 1999

Average Plant Height
V_ariety in centimeters
Matt 97.4
Kronos 92.2
Qcotillo 69.9

Matt vs Kronos t=2.672 at sign .01 level
Matt vs Ocotillo t= 1.521 sign at .10 level

9.2
7.8
11.3

Mean
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U.S. DEPARTMENT OF AGRICULTURE EXHIBIT C
AGRICULTURAL MARKETING SERVICE (Wheat)
SCIENCE AND TECHNOLOGY

PLANT VARIETY PROTECTION OFFICE
BELTSVILLE, MD 20705

OBJECTIVE DESCRIPTION OF VARIETY
WHEAT (Triticum spp.)

NANME OF APPLICANT(S) ‘ FOR OFFICIAL USE ONLY
Arizona Plant Breeders, Inc. ‘ PYPO NUMBER

ADDRESS (Street and No. or RD No., City, State, end Zip Code)

P.0O. Box 5985 ' VARIETY NAME
9343 W. Battaglia Rd.
Arizona City, AZ 85223 TEMPORARY OR EXPERIMENTAL DESIGNATION

PLEASE READ ALL INSTRUCTIONS CAREFULLY: Place the appropriate number that describes the varietal character of this variety in the boxes below,
Place a zere in the first box (e.g. [0 [5 {5 jorjo |2 |) when number is either 99 or less or 9 or less respectively. Data for quantitative plant characters shouild be based on

a minimum of 100 plants. Comparative data should be determined from varieties entered in the same trial. Royal Horticultural Society or any recognized color standard

" may be used to determine plant colors; designate system used:
Please answer atl questions for your variety; lack of response may delay progress of your application.

1. KIND:

1=Common 2=Durum 3=Club 4=0Other (SPECIFY):

2. VERNALIZATION:
E' 1=Spring 2=Winter 3=0ther (SPECIFY):

3. COLEOPTILE ANTHOCYANIN:

1 I=Absent 2=Present

4. JUVENILE PLANT GROWTH:
I=Prostrate 2=Semi-erect 3=Erect

5. PLANT COLOR (boot stage):

1 = Yellow-Green 2 = Green 3 = Blue-Green

6. FLAG LEAF (boot stage):

1 = Erect 2 = Recurved 1 = Not Twisted 2 = Twisted

7. EAR EMERGENCE:

Number of Days Earlier Than 881 *

[ ol1 Number of Days Later Than Kronos *

10
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8. ANTHER COLOR:

1 1 =Yellow 2 = Purple

9. PLANT HEIGHT (from soil to top of head, excluding awns):

LEE’ cm Taller Than_KLONOS *
em Shorter Than None *

* Relative to a PVPO-Approved Commercial Variety Grown in the Same 'i‘riai

10, STEM:
. A. ANTHOCYANIN D. INTERNODE (SPECIFY NUMBER)
1 1= Absent 2=Present 1 1= Hollow 2=Semi-solid 3=Solid
B. WAXY BLOOM E. PEDUNCLE
1=Absent 2=Present I=Absent 2=Present
' cm Length
C. HAIRINESS ({last internode of rachis) E ¢
2 1=Absent 2=Present

11. HEAD (at Maturity):

A. DENSITY - C. CURVATURE
3 1=Lax 2=Middense 2 1=~FErect 2 = Inclined 3 = Recurved
. 3= Dense
B. SHAPE D. AWNEDNESS
1 1=Tapering 2= Strap 4 I = Awnless 2 = Apically Awnletted
3 = Clavate 4 = Other (SPECIFY): 3= Awnletted 4=Awned

12. GLUMES (at Maturity);
A, COLOR C. BEAK

1 = White 2 =Tan ‘ ' I 1 = Obtuse 2 = Acute
: 3 .
3 =Acqmmate

3 = Other (SPECIFY) :

B. SHOULDER D. LENGTH
15 1 =Wanting 2 = Oblique 1 1 = Short 2 = Medium
3 = Rounded 4 = Square (ca. 7Tmm) (ca. 8mm)
5 = Elevated 6 = Apiculate 3 = Long (ca. 9mm)

i

S&T-470:6 (2-99) designed by the Plant Variety Protection Office with WordPerfect 6.0a. Replaces LMGS-470-6 (6-82), which 1S obsolete. Page 2 of 4




12, GLUMES (at Maturity) Continued:

P T 4 T pr\?’ Mo
E. WIDTH oW oW VU Y W
E' 1=Narrow (ca. 3mm) 2 =Medium (ca. 3.5mm)
3 =Wide (ca. 4mm)
13. SEED:
A. SHAPE C. BRUSH
3| 1=0Ovate 2 =0val 3 = Elliptical 1 1=Short 2=Medium . 3=Long
1 = Not Collared 2 = Collared
B. CHEEK - D. CREASE
1=Rounded 2=Angular 1 1 = Width 60% or less of Kernel
2 2 = Width 80% or less of Kernel
3 = Width Nearly as Wide as Kernel
1 1 = Depth 20% or less of Kernel
2 =Depth 35% or less of Kernel
3 = Depth 50% or less of Kernel
E. Color G. PHENOL REACTION (see instructions):
2 1=White 2= Amber 3= Red i=Ivory 2 = Fawn
=— 4= OTHER (Specify) 3 = Light Brown 4 = Dark Brown
5 = Black
F. TEXTURE
1 | I1=Hard 2=Soft

14, _DISEASE: (0=Not Tested;  I=Susceptible; 2=Resistant; 3=Intermediate; 4=Tolerant)

PLEASE INDICATE THE SPECIFIC RACE OR STRAIN TESTED

E Stem Rust (Puccinia graminis §, sp. tritici) Leaf Rust (Pucélnia recondita 1. sp. tritici} )
P S-'tr_ipe Rust (Puccinia striiformis) 1 Loose Smut (i U.gtilago tritici)
2 Tan Spot (Pyrenophora tritici-repentis) 0 Flag Smut (Urocystis agropyri)
0 Halo Spot (Selenophoma donacis) 0 Com mpn Bunt (Tilletia tritici or T. laevis)
Septoria nodorum (Glume Blotch) ‘ 0 Dwarf Bunt (T;illetia cantréversa)
E Septoria avenae (Speckled Leaf Disease) 0 Karnal Bunt (Tilletia indica)
1o Septoria tritici (Speckled Leaf Bloteh) 3 Powdery Mildew (Erysiphe graminis {. sp. tritici)
1 Scab (Fusarium spp.) 0 "Snow Molds"

(2.
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14, Disease (Continned)

[5]

(0=Not Tested; = 1=Susceptible; 2=Resistant; 3=Intermediate; 4=Tolerani)

PLEASE INDICATE THE SPECIFIC RACE OR STRAIN TESTED

"Black Point" (Kernel Smudge)

Barley Yellow Dwarf Virus (BYDV)
Soilborne Mosaic Virus (SBMY)

Wheat Yellow (Spindle Streak) Mosaic Virus
Wheat Streak Mosaic Virus (WSMYV)

Other (SPECIFY)

Other (SPECIFY)

Other (SPECIFY)

L]

0

Common Root Ret (Fusarium, Cochliobelus and
Bipolaris spp.)

Rhizoctonia Root Rot (Rhizoctonia solani)

Black Chaff (Xanthomonas campestris pv. translucens)
Bacterial Leaf Blight (Pseudomonas syringae py.
syringae)

Other (SPECIFY)

Other (SPECIFY)

Other (SPECIFY)

Other (SPECIFY)

15. INSECT:

4

1

1

(0=Not Tested;  I=Susceptible; = 2=Resistant;

3=Intermediate; 4=Tolerant)

PLEASE SPECIFY BIOTYFE (where needed)

Hessian Fly (Mayetiola destructor)
Stem Sawfly (Cephus spp.)

Cereal Leaf Beetle (Oulema melanopa)
Russian I.Aphid (Diuraphis noxia
Cfreenbug (Schizaphis graminum)

Aphids

[]
L]

Other (SPECIFY)
Other (SPECIFY)
Other (SPECIFY)
Other (SPECIFY)
Other (SPECIFY)

Other (SPECIFY)

16, ADDITIONAL INFORMATION ON ANY ITEM ABOVE, OR GENERAL COMMENTS

D
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‘18d  Additional Description of the Variety

The pasta quality properties for Matt clearly indicate a superiority over most
durum varieties and more particularly the variety Kronos (see Tables 7, 8 and 9).

|4
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REPRODUCE LOCALLY. /nclude form number and edition date on all reproductions. ,FORM.APPROVED - OMB NO. 0581-0055

U.8. DEPARTMENT OF AGRICULTURE The following statements are made in accordance with the 5rivacy Act of
AGRICULTURAL MARKETING SERVICE 1974 (5 U.S.C. 552a) and the Paperwork Reduction Act (PRA) of 1995,
EXHIBIT E Application is required in order to delermine if a plant varisty protection

certificate is to be issued (7 U.S.C. 2421). Information is held confidential
STATEMENT OF THE BASIS OF OWNERSHIP_ until certificate is issued (7 U.S.C. 24286).

1. NAME OF APPLICANT(S) 2. TEMPORARY DESIGNATION 3, VARIETY NAME
OR EXPERIMENTAL NUMBER
Arizona Plant Breeders, Inc. : DY5-434 MATT
4. ADDRESS (Street and No., or R.F.D. No., City, Stale, and 2IP, and Country) 5. TELEPHONE (include area code) 6. FAX (inclutle area code)
P. O. Box 5985 520-466-6552 520-466-6584

9343 W. Battaglia Rd.
Arizona City, AZ 85223

7. PVRPO N’UMBER

YES [ 7] NO

S, Is the applicant (individual or company) a U.S. naticnal or U.S. based company? (E YES D NO
If no, give name of country
10. Is the applicant the original owner? @ YES D NQ I no, piease answer one of the following:

a. If original rights to variety were owned by individual(s), is (are) the original owner(s) a U.S. national(s}?

D YES [_J NO if no, glve name of country
b. iforiginal rights to variety were owned by a company({ies), is(are) the original owner(s) a U.S. based company?
[:] YES ‘J NO If no, glve name of country

11. Additional explanation on ownership (if needed, use reverse for exira space):

N/A

"PLEASE NOTE:
Plant variety protection can be afforded only to owners (not licensees) who meet one of the following criteria:

1. if the rights 1o the variety are owned by the original breeder, that person must be a U.S. national, national of a UPOV member country, or national of a country
which affords similar protection to nationals of the U.S, for the same genus and species.

2. 1 the rights to the variety are owned by the company which employed the origihal breeder(s), the company must be U.S. based, owned by nationals of 2 UPOV
member country, or owned by nationals of a country which affords simitar protection to nationals of the U.S. for the same genus and specics.

3. If the applicant is an owner who is not the original owner, both the original owner and the applicant must meet one of the above criteria.

The ariginal breeder/owner may be the individual or company who directed final breeding. See Section 41(a)(2} of the Plant Variety Protection Act for definition.

Accarding to the Paperwork Reduction Act of 1995, no persens are required Lo respend o & collsclion of information uniass it displays a valid OMB confro! numbar. The valid OMB contrel numbar lor
. lhis information collection is 0581-0055. The time required to compets lhis information collection is estimated to average 10 minules per response, including the time for reviewing instructions,
searching exisling data sources, gathering ang mainlaining the dala needed, and compieting and reviewing the collection of infarmation.

The U.8. Department of Agricullure (USDA} prohibits discrimination in lts programs on the basis of race, color, nalional origin, sex, raligion, age, disabliity, political beliefls, and marital or famitial slatus.
{Not ali prohibiled basas appiy to all programs). Persons with disabilities who require allernative means for communication of program information {braille, larga print, zudiotaps, elc.) shoukd contact
USDA's TARGET Center al 202-720-2600 (voice and TOD). :

To file a complaint, write the Secretary of Agriculture, U.S. Cepariment of Agriculture, Washinglen, D.C. 20250, or call 1-800-245.6340 {voica) or {202) 720-1127 (TDD). USDA is an equal
employment opportunily amployer.

STD-470-E (0?-95')_ {Destroy previous editions), }
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